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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problems that 
conventionally seismic detectors accuracy enhancement is 
difficult due to wide variations in capacitance type sensors, and 
due to changes in the airtightness of a capacitance type sensor, 
its output characteristics vary to disable conducting of accurate 
measurements and such a defect being hard to find. 
SOLUTION: This seismic detector is equipped with a 
capacitance type sensor and a storage means. The sensor is 
hermetically stored in a gas atmosphere and has a fixed 
electrode and a movable electrode displaced, according to the 
quantity of input. The storage means stores a relation between 
the quantity of input and an output result obtained from the 
sensor in response the quantity of input. Defect in airtightness 
is detected by applying an a-c voltage to an electrode for self- 
diagnosis. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] Earthquake detection equipment equipped with the storage means which memorized the relation 
between the electrostatic-capacity type sensor which has a fixed electrode and the movable electrode 
displaced according to the amount of inputs, and carried out sealing preservation into the gas ambient 
atmosphere, and the output and this amount of inputs which were obtained from the above-mentioned 
electrostatic-capacity type sensor to the above-mentioned amount of inputs. 

[Claim 2] The electrostatic-capacity type sensor which has a fixed electrode and the movable electrode which 
changes according to the amount of inputs, and carried out sealing preservation into the gas ambient 
atmosphere, The storage means which memorized the relation of the output and this amount of inputs which 
were obtained from the above-mentioned electrostatic-capacity type sensor to the above-mentioned amount 
of inputs, Earthquake detection equipment equipped with the decision means which makes a comparison 
judgment of the output corresponding to this amount of inputs that applied the amount of inputs of an 
alternation wave between the above-mentioned fixed electrode and the movable electrode, and was memorized 
according to the directions from the outside from the above-mentioned electrostatic-capacity type sensor 
corresponding to this amount of inputs to an output and the above-mentioned storage means. 



[Translation done.] 



..ytranjweb_cgi_ejje?u=http%3A%2F%2Fwww4^^ 



JP.2002-162413.A [DETAILED DESCRIPTION] 



1/6 ^— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the earthquake detection equipment installed in the 
centrifugal-spark-advancer room for example, in a gas supply system etc., and relates to the earthquake 
detection equipment which contained the electrostatic-capacity type sensor which detects especially the 
acceleration of 3 shaft orientations, and the data-processing circuit which performs data processing based on 
the output signal of this electrostatic-capacity type sensor in the explosion-proof case. 
[0002] 

[Description of the Prior Art] Drawing 6 is the sectional view showing an electrostatic-capacity type sensor. In 
drawing, 31 is the well-closed container which held the electrostatic-capacity type sensor 30. This 
electrostaticTcapacity type sensor 30 is equipped with 30d (fixed electrode) of up electrodes located on lower 
stopper 30a made from silicon, plinth 30b arranged on this lower stopper 30a, movable electrode 30c made from 
silicon arranged on this plinth 30b, and this movable electrode 30c. 

[0003] Drawing 7 is the top view showing typically the electrode pattern which consists of a conductor 
prepared in the field of above-mentioned movable electrode 30c and 30d of up electrodes which counters each 
other, respectively, and 5 ****s of electrode patterns are set to C1-C5. Each electrode pattern is connected 
to the external connection terminal 33 prepared in the outside surface of body of container 31a through lead 
wire 32. In order to adjust an oscillation characteristic to movable electrode 30c on the background (side which 
does not have an electrode 34) of that center-electrode pattern C5, the weight object 35 is established, and 
this weight object 35 is arranged in the hole 36 formed in the center of plinth 30b. 

[0004] As each above-mentioned electrode patterns C1-C5 are shown in drawing 8 , it connects with the input 
side of capacity / electrical-potential-difference converters 38a-38e, respectively, and the output side of 
capacity / electrical-potential-difference converters 38a and 38c is connected to the input side of operational 
amplifier 39a as a subtractor circuit, and the output of this operational amplifier 39a is the output of the X-axis. 
Similarly, a capacity / electrical-potential-difference converters [ 38b and 38d ] output side is connected to 
the input side of operational amplifier 39b as a subtractor circuit, and the output of this operational amplifier 
39b is the output of a Y-axis. Moreover, as for capacity / electrical-potential-difference converter 38e, the 
output is the output of the Z-axis as it is. In addition, since the circuit shown in this drawing 8 has many which 
are prepared in the electrostatic-capacity type sensor 30 and the package of one, in the following explanation, 
both may only be collectively called the electrostatic-capacity type sensor 30. 

[0005] Inside the above-mentioned well-closed container 31, in order to ac(just the oscillation characteristic of 
movable electrode 30c the optimal, reduced pressure enclosure of the dry reactant low gas (nitrogen etc.) 37 is 
carried out. That is, air-current resistance to the oscillation of movable electrode 30c is made small. Since the 
resonant frequency of the electrostatic-capacity type sensor 30 is set as the substantially high frequency, it 
has structure which can measure the frequency of an earthquake enough from the frequency (about 50Hz or 
less) of the earthquake which it is going to measure. 

[0006] Next, actuation is explained. X of the electrostatic-capacity type sensor 30, Y, and the Z triaxial 
direction are shown in drawing 7 and drawing 1 Q . In order that the weight object 35 may displace the 
electrostatic-capacity type sensor 30 in response to the force of the arrow-head Fx direction by X shaft- 
orientations component of an oscillation as shown in drawing 9 if the oscillation of an earthquake is received, 
the location of each electrode patterns C1-C5 of movable electrode 30c to 30d of up electrodes changes, and 
the electrostatic capacity between each electrode patterns C1-C5 and 30d of up electrodes changes. 
[0007] In this case, the electrostatic capacity of one side corresponding to the electrode patterns C1 and C3 is 
large, and another side changes small. Moreover, similarly as for the electrostatic capacity corresponding to the 
electrode patterns C2 and C4, both change. The electrostatic capacity corresponding to the electrode pattern 
C5 hardly changes. 

[0008] Therefore, the output of the capacity / electrical-potential-difference converters 38a and 38c which 
changed the electrostatic capacity corresponding to the above-mentioned electrode patterns C1 and C3 into 
the electrical potential difference ideally will turn into a twice as many sensibility output as this from the 
amount from which capacity changed by C1 (or C3) independent ones, if subtraction processing is carried out 
by operational amplifier 39a. Moreover, since a converters [ which changed the electrostatic capacity 
corresponding to the above-mentioned electrode patterns C2 and C4 into the electrical potential difference / 
the capacity / electrical-potential-difference converters 38b and 38d ] output is mutually equal, if subtraction 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



06/01/26 



JP,2002-162413,A [DETAILED DESCRIPTION] 



2/6 v 



processing is carried out by operational amplifier 39b, it will serve as abbreviation 0. The output of abbreviation 
0 is similarly obtained for the capacity / electrical-potential-difference converter 38e which changed the 
electrostatic capacity corresponding to the electrode pattern C5 into the electrical potential difference. 
Consequently, the acceleration component of X shaft orientations is detectable. 

[0009] Moreover, by the direction component of Y of an oscillation, an operation equivalent to the above arises 
in the electrostatic-capacity sensor 30, an output signal is acquired only from operational amplifier 39b, and the 
output signal from operational amplifier 39a, and capacity / electrical-potential-difference converter 38e is not 
produced. Consequently, the acceleration component of Y shaft orientations is detectable. 

[0010] Moreover, in order that the weight object 35 may displace in response to the force of the arrow-head Fz 
direction by Z shaft-orientations component of an oscillation, the location of each electrode patterns C1-C5 of 
movable electrode 30c to 30d of up electrodes changes, and the electrostatic capacity between each electrode 
patterns C1-C5 and 30d of up electrodes changes. 

[0011] In this case, ail the electrostatic capacity corresponding to the electrode patterns C1-C4 changes 
similarly, and the electrostatic capacity corresponding to the electrode pattern C5 also changes. 
[0012] Therefore, a converters [ which changed the electrostatic capacity corresponding to the above- 
mentioned electrode patterns CI. C3. C2, and C4 into the electrical potential difference / the capacity / 
electrical-potential-difference converters 38a, 38b t 38c, and 38d ] output will serve as abbreviation 0, if 
subtraction processing is carried out with operational amplifiers 39a and 39b. and the output which exists only 
from the capacity / electrical-potential-difference converter 38e which changed the electrostatic capacity 
corresponding to the electrode pattern C5 into the electrical potential difference is obtained. Consequently, the 
acceleration component of Z shaft orientations is detectable. 
[0013] 

[Problem(s) to be Solved by the Invention] Generally it has the trouble that an electrostatic-capacity type 
sensor has comparatively large dispersion in the detection property for every individual. Since conventional 
earthquake detection equipment carried such an electrostatic-capacity type sensor, when it mass-produced, it 
had the technical problem that a detection property will vary for every each object. 

[0014] Moreover, when conventional earthquake detection equipment was mainly as follows, the detection 
property might change from the early condition. 

(1) When the sealing nature of a container gets worse and internal gas pressure changes. 

(2) When the elasticity of the joint of a beam or a weight object which the crack of an ingredient and exfoliation 
arise and holds the weight object changes. 

(3) When the inclination of an earthquake sensor changes and the gravity direction which acts on a weight 
object changes from an initial position. 

However, since earthquake detection equipment was used for the building where fixed installation is carried out, 
there was a trouble of taking time and effort dramatically in transporting earthquake detection equipment to the 
works which have carrying an inspection facility into an installation in order to perform inspection ****, or an 
inspection facility. 

[001 5] It was made in order that this invention might solve the above technical problems, and even if it uses an 
electrostatic-capacity sensor, dispersion in the detection property for every individual aims at obtaining little 
earthquake detection equipment. Moreover, easy actuation can perform inspection exactly and it aims at 
obtaining the earthquake detection equipment which can be checked also in an installation. 
[0016] 

[Means for Solving the Problem] The earthquake detection equipment concerning this invention is equipped 
with the storage means which memorized the relation between the electrostatic-capacity type sensor which 
has a fixed electrode and the movable electrode displaced according to the amount of inputs, and carried out 
sealing preservation into the gas ambient atmosphere, and the output and this amount of inputs which were 
obtained from the above-mentioned electrostatic-capacity type sensor to the above-mentioned amount of 
inputs. 

[001 7] The electrostatic-capacity type sensor which the earthquake detection equipment concerning this 
invention has a fixed electrode and the movable electrode which changes according to the amount of inputs, 
and carried out sealing preservation into the gas ambient atmosphere. The storage means which memorized the 
relation of the output and this amount of inputs which were obtained from the above-mentioned electrostatic- 
capacity type sensor to the above-mentioned amount of inputs, According to the directions from the outside, 
the amount of inputs of an alternation wave is applied between the above-mentioned fixed electrode and a 
movable electrode, and it has the decision means which makes a comparison judgment of the output 
corresponding to this amount of inputs memorized from the above-mentioned electrostatic-capacity type 
sensor corresponding to this amount of inputs to an output and the above-mentioned storage means. 
[0018] 

[Embodiment of the Invention] One gestalt of implementation of this invention is explained. 
Gestalt 1. drawing 1 of operation is the explanatory view showing the outline configuration of the gas supply 
system which uses the earthquake detection equipment by the gestalt 1 of implementation of this invention. As 
for the gas making works where 1 was equipped with the explosion-proof region, and 2, for the pressure 
regulating station where a high pressure pipeline and 4 were equipped with the centrifugal spark advancer, and 
5 was equipped with the explosion-proof region, and 6, in drawing 1 , a gas holder and 3 are [ a centrifugal spark 
advancer and 7a of a medium pressure line and 7 ] centrifugal spark advancers with [ 11 / the transmission line 
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with which an emergency quick closing valve and 8 supply a monitor room to a centrifugal spark advancer 4 and 
emergency-quick-closing-valve 7a, and 9 and 10 supply emergency-trip directions, and / the explosion-proof 
region slack centrifugal-spark-advancer room ] an emergency-trip function in 12. 

[0019] 20 is the explosion-proof case which carried out sealing maintenance of the electrostatic-capacity type 
sensor 30 and the data-processing means 40. The electrostatic-capacity type sensor 30 is constituted as 
shown in drawing 6 as above-mentioned, and 3 shaft (X, Y, Z-axis) measurement is possible for it. As the data- 
processing means 40 is shown in drawing 2 A changeover switch 46 is minded for the output from the 
electrical-potential-difference generating circuit 41 which supplies an electrical potential difference to the 
electrostatic-capacity type sensor 30 through a changeover switch 46, and this electrostatic-capacity type 
sensor 30. The detector 42 to detect and the output of this detector 42 It has the storage means 45, such as 
E2PROM which memorizes the decision result of the decision processing circuits 44, such as the A/D- 
conversion circuit 43 which carries out A/D conversion, and a microcomputer which processes the output of 
this A/D-conversion circuit 43. and this decision processing circuit 44. The diagnostic program for performing a 
diagnosis is stored in the storage means 45, and according to the diagnostic initiation command from the 
outside, reading appearance is carried out and it performs. 

[0020] 50 is the transmission line of the detecting signal transmitted to the control panel 60 in which the digital 
signal (binary signal) as a detecting signal outputted from the data-processing means 40 was formed by the 
centrifugal-spark-advancer outdoor wall surface (non-explosion protection region). When both the mechanical- 
cable-type earthquake sensor 61 which comes to use a pendulum etc. for a control panel 60, and the digital 
signal and the output signal from the mechanical-cable-type earthquake sensor 61 transmitted through the 
above-mentioned transmission line 50 are beyond default value, the judgment circuit 62 which generates the 
cutoff signal 63 which intercepts a centrifugal spark advancer 12 is formed. The diagnostic switch (not shown) 
is formed in the control panel 60, when a maintenance operator pushes this diagnostic switch, a diagnostic 
initiation command can be given to earthquake detection equipment, and the above-mentioned diagnostic 
program can be performed. 64 — low voltage — a conduit, the home where gas is supplied to 65, the works 
where gas is supplied to 66, and 70 are the transmission lines of the command signal which transmits a 
command signal to the data-processing means 40 from a control panel 60. In addition, a diagnostic initiation 
command can be transmitted to earthquake detection equipment from the monitor room 8 which is in 
remoteness using means of communications (not shown), and the above-mentioned diagnostic program can also 
be performed. 

[0021] Drawing 3 is drawing showing the connection configuration of the electrical-potential-difference 
generating circuit 41 and detector 42 to the electrostatic-capacity type sensor 30, and the electrical- 
potential-difference generating circuit 41 and a detector 42 are connected to each electrode patterns C1-C5 
with which movable electrode 30c was divided, and the temperature sensing element 80 through a changeover 
switch 46. In addition, although the example of a graphic display showed the mechanical-cable-type switch as a 
changeover switch 46 for simplification of explanation, the software-based change means by the computer 
program is used in many cases. This changeover switch 46 has two or more contacts, and a specific contact is 
selectively opened and closed according to the procedure of the above-mentioned diagnostic program. 
[0022] Next, actuation is explained. In drawing 1 , the electrostatic-capacity type sensor's 30 detection of an 
earthquake inputs the detecting signal into the decision processing circuit 44 of the data-processing means 40 
through a changeover switch 46, a detector 42, and the A/D-conversion circuit 43. In this decision processing 
circuit 44, if SI (Spectrum Intensity) value is computed, it is judged whether emergency-trip directions are 
outputted based on this calculation value and emerge ncy-trip directions are outputted, the directions 
concerned will be inputted into the judgment circuit 62 of a control panel 60 through the transmission line 50. 
On the other hand, the output of the mechanical-cable-type earthquake sensor 61 is also inputted into the 
judgment circuit 62. 

[0023] And both the indication signal from the decision processing circuit 44 of the data-processing means 40 
and the output signal from the mechanical-cable-type earthquake sensor 61 are inputted, the judgment circuit 
62 is made to generate the cutoff signal 63 when both the input is [ both ] beyond default value, and in it. this 
intercepts a centrifugal spark advancer 12. namely, low voltage — the emergency trip of the supply of the gas 
to a conduit 64 is carried out, and the amplification of damage and generating of secondary disaster by gas 
leakage are prevented. 

[0024] Next, the proofreading activity (characterization) done in the production process of earthquake 
detection equipment is described. This proofreading activity is a thing which records the initial property of the 
electrostatic-capacity type sensor 30 and to perform for accumulating while amending the effect of dispersion 
by the individual of the electrostatic-capacity type sensor 30. That is, a predetermined input (acceleration, 
input voltage for a diagnosis) is given to the electrostatic-capacity sensor 30, and the storage means 45 is 
made to memorize the data in which relation with the output voltage outputted from the electrostatic-capacity 
sensor 30 (detector 42) according to this is shown. There are two kinds of data memorized by the storage 
means 45 here. The first data is data in which the relation between acceleration and the output voltage to it is 
shown, and is used for detection of an earthquake. The second data is data in which the relation between the 
input voltage for a diagnosis and the output voltage to it is shown, and is chiefly used for a diagnosis. It is 
because the complicatedness of having to remove the earthquake detection equipment by which needs to 
impress acceleration to the electrostatic-capacity type sensor 30, and fixed installation is carried out will arise 
if having prepared the second data apart from the first data tends to diagnose using the first data. Then, in the 
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gestalt of implementation of this invention, as the electrical-potentiai-difference generating circuit 41 is 
beforehand formed in earthquake detection equipment, the predetermined input voltage for a diagnosis is 
impressed to the electrostatic-capacity sensor 30 at the time of the need and that output was diagnosed as 
compared with the second data, the diagnosis was made possible, without removing earthquake detection 
equipment from an installation. In addition, although it is possible to also make the data measured as the first 
and the second data memorize as it is, he draws each approximation from the data measured here, and is trying 
to make it memorize. 

[0025] 1. Explain the process which makes the storage means 45 memorize the first data. 
** Carrying out a revolution and an oscillation or by changing the impression include angle of gravity (the 
acceleration of 980Ga1 is always impressing), install in a stand the explosion-proof whole case 20 including the 
electrostatic-capacity type sensor 30 and the data-processing means 40, and attach in a thermostat so that 
acceleration may be changed to arbitration and can be impressed. An option is sufficient as the impression 
approach of acceleration. ** With the directions from an external computer, changing a number of thermostat 
temperature, in each of that temperature, rotate a stand and change impression acceleration. 
** The decision processing circuit 44 within the data-processing means 40 also changes impression 
acceleration, changing a number of temperature detected by the temperature sensing element 80 with the 
directions from an external personal computer (not shown) while measuring temperature (electrical potential 
difference)/output characteristics (electrical potential difference) to accuracy (0 for example, 25 or 50 degrees 
C). When a detection property uses what is easy to be influenced of temperature like the electrostatic-capacity 
type sensor 30, it is required to measure the property data about temperature in this way. 

** Asking accuracy for the amount of inputs, i.e., impression acceleration, from the angle of rotation of a stand, 
temperature lets a detector 42 and the A/D-conversion circuit 43 pass, and asks accuracy for 39a (X-axis), 
39b (Y-axis), and 38e (Z-axis) which are the output voltage of the temperature sensing element 80, and the 
output voltage from the electrostatic-capacity type sensor 30. 

** And from those data, carry out data processing of the following acceleration function expression which asks 
accuracy for acceleration with an external computer from the output voltage and temperature, ask reverse, and 
store in the storage means 45, such as E2PROM. 

Processing of such ** - ** is performed in the production line of works. 

[0026] Acceleration function expression Salpha(acceleration value) =f (alphax, alpha y, alpha z, T) 

However, for alpha x, the output of X shaft orientations and alphay are [ the output of Z shaft orientations and 

T of the output of Y shaft orientations and alphaz ] temperature. 

[0027] When using the acceleration sensor (the explosion-proof case 20, the data-processing means 40, 
drawing 2 whole of electrostatic-capacity type sensor 30 grade) which performed the above processing for the 
usual earthquake detection, the output voltage of the electrostatic-capacity type sensor 30 and the output 
voltage of the temperature sensing element 80 can be substituted for the acceleration function expression (the 
first data) stored in the storage means 45, true acceleration can be obtained, and detection of high degree of 
accuracy can be attained. 

[0028] 2. Explain the process which makes the storage means 45 memorize the second data. 
** Carry out by the same system as the above. The movable piece of the selected circuit changing switch 46 is 
supplied to a white round-head or black dot contact side so that the decision processing circuit 44 may give a 
change command to a circuit changing switch 46 and an electrical potential difference can be impressed to the 
target electrode, and so that the directions from an external computer can detect the output voltage of the 
electrostatic-capacity type sensor 30. 

** Give a command from the decision processing circuit 44 to the electrical-potential-difference generating 
circuit 41 , and generate a regular electrical potential difference. The applied voltage to each electrode may 
have the the same electrical potential difference of all electrodes, and may change with each electrodes. Since 
the electrostatic-capacity sensor 30 has structure which the electrode pattern prepared in movable electrode 
30c and the electrode pattern prepared in 30d (immobilization) of up electrodes separated the slit, and 
countered If the electrical potential difference from which a polarity differs (it is the same) is impressed to 
each electrode, a suction force (repulsive force) will occur among two poles, and it displaces in the direction 
(the direction of 30d of up electrodes, and objection) whose movable electrode 30c is 30d of up electrodes, and 
the electrostatic capacity between two poles changes. 

** Take out a command from the decision processing circuit 44 to a detector 42, and measure the temperature 
sensing element 80 at that time, and the output of the electrostatic-capacity type sensor 30. For example, at 
T1 temperature, when carrying out characterization of the self-test of the X-axis,aelectrode pattern C3 
electrical potential difference is impressed [ 1 / 3 ] foraelectrode pattern C1 electrical potential difference, and 
the electrode pattern C5 or the ring piece C6 (or electrode patterns C2 and C4) detects an output. Applied 
voltage is changed and these measurement is measured several times. Furthermore, an alternation electrical 
potential difference (a frequency and a wave use a suitable thing) is impressed, and the frequency 
characteristics are measured. That is, what point of that frequency is changed by a certain applied voltage and 
wave, the output voltage is measured, and data are taken. 

** Carry out the above-mentioned procedure to other electrodes. In this case, about ** which changes 
changing an electrical potential difference and an electrode, whichever may be carried out first. 
[0029] For example, at T1 temperature, when carrying out the self-test of a Y-axis, aelectrode pattern C4 
electrical potential difference is impressed [ 2 / 4 ] foraelectrode pattern C2 electrical potential difference, and 
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the electrode pattern C5 or the ring piece C6 (or electrode patterns CI and C3) detects an output. Moreover, 
for example, at T1 temperature, when carrying out the self-test of the 2-axis,aelectrode pattern C4 electrical 
potential difference is impressed [ 1 / 4 ] foraelectrode pattern C1 electrical potential difference.aaelectrode 
pattern C3 electrical-potential-difference and electrode pattern C2 electrical potential difference is impressed 
[ 3 / 2 ], and the electrode pattern C5 or the ring piece C6 detects an output. Moreover, although the 
electrode for measurement is used for reverse and an electrical potential difference is usually impressed, also 
when the electrode for self-tests is prepared into the component, all electrode measurement is carried out. 
The frequency characteristics by the alternation electrical potential difference are measured similarly. 
Conversely.aelectrode pattern C5 and ring piece C5 electrical potential difference may be impressed [ 6 ], and 
the output voltage 39a and 39b of C1, C2, C3, and C4 may be measured. 

[0030] ** Measure these processes further, changing temperature with 0 and 25 or 50 degrees C, and acquire 
data. 

** Based on the data incorporated by processing of the above-mentioned ** - **, ask for a self-test output 
related type from the relation between temperature, applied voltage, and the output voltage of an electrostatic- 
capacity type sensor, and store in the storage means 45. Processing to above is performed in the 
production line of works. 

[0031] Sycap=f for self-test output-function type Sxcap=f(a1. a2, T):X-axis self-tests of each shaft (b1 t b2, T): 
For [ for Y-axis self-tests ] Szcap=f(a1, a2, b1, b2, T):Z-axis self-tests [0032] Next, the selfH:est (automated 
diagnosis) of the earthquake detection equipment using the second data of the above is explained. The decision 
processing circuit 44 of the data-processing means 40 starts the electrical-potential-difference generating 
circuit 41 while making change selection of the specific movable piece (for example, movable piece connected 
to the electrode patterns C1 and C3) among change-over switches 46 at a diagnosis side (it supplies to a white 
round-head contact side), if supply of a self-test implementation signal is received from a control panel 60 
through the transmission line 70. For this reason, the same electrical potential difference as the time of the 
above-mentioned characterization is impressed to the electrodes C1 and C3 of the electrostatic-capacity type 
sensor 30 from the electrical-potential-difference generating circuit 41, and the electrode pattern C5 of the 
electrostatic-capacity type sensor 30 at this time and the output value of the ring piece C6 are supplied to the 
decision processing circuit 44 through a detector 42 and the A/D-conversion circuit 43. 

[0033] In this case, by electrical-potential-difference impression of only a direct current, all degradation of an 
electrostatic-capacity type sensor is certainly undetectable to each electrode pattern of the electrostatic- 
capacity type sensor 30. Then, a frequency is changed like 10Hz and 30Hz, and electrical potential differences 
of an alternation wave (what is beforehand memorized as the second data), such as a sinusoidal wave 
alternative current, a pulsating flow, a square wave, and a chopping sea, are impressed. With the gestalt of 
operation, the electrical potential difference of a 10Hz sine wave is impressed. 

[0034] The decision processing circuit 44 compares the second data with the above-mentioned measurement 
result. An example of the initial property of the electrostatic-capacity type sensor 30 is shown in drawing 4 . 
Drawing 4 (a) is frequency spectrum and (b) is a phase characteristic. On the other hand, this property when 
airtightness falls is shown in drawing 5 (a) and (b), respectively. In this example, lowering of level has occurred 
comparatively in the high place of a frequency. With the class and extent of degradation and failure of the 
electrostatic-capacity type sensor 30, since the configuration of a characteristic curve changes in this way, a 
diagnosis becomes possible. Usually, early data, the data at the time of a diagnosis, and a difference are 
investigated on the frequency of about 1-3 points. Then, with the magnitude of the difference in this property, 
light fault, heavy fault, an activity failure, etc. are judged, and various alarm signals are outputted to a control 
panel 60, and the annunciator prepared in the control panel 60 is made to turn on, and it reports. Moreover, it is 
also possible to notify the remote monitor room 8 using means of communications (not shown). 
[0035] To the detection output, the temperature dependence of the electrostatic-capacity type sensor 30 is 
dramatically large, and needs to carry out the compensation, the effect of temperature to a detection output 
can be eliminated by measuring the appropriate property data in [ in / beforehand / it is alike and / production 
works ] various temperature, and memorizing. That is, even if the output in the time of a self-test is small, 
when an output is changed, it can dissociate as a drift. Moreover, it can judge certainly and can output to the 
exterior as an abnormality signal (heavy fault and light fault) without the decision mistake by authorized 
personnel etc. occurring, in order to carry out the process of this self-test in the decision processing circuit 44 
and to carry out data measurement, operation, and decision in that decision processing circuit 44. 
[0036] 

[Effect of the Invention] As mentioned above, since according to this invention it constituted so that the 
relation of the output and this amount of inputs which were obtained from the electrostatic-capacity type 
sensor to the amount of inputs might be memorized, it is effective in the earthquake detection equipment of 
high degree of accuracy being maintainable. 

[0037] Moreover, the measurement result which impressed the electrical potential difference of an alternation 
wave (an alternating current, a pulsating flow, a square wave, a chopping sea, etc. are included) to the 
electrostatic-capacity type sensor, performed the self-test, and was obtained at this time when the signal of a 
self-test was given from the control panel, Since it constituted so that the result of having substituted and 
asked for measurement temperature and applied voltage the self-test function expression for which it asked 
beforehand might be compared and the performance degradation of an electrostatic-capacity type sensor might 
be detected in an internal decision circuit It is effective in the ability to prevent continuing using an 
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electrostatic-capacity type sensor for accuracy in the condition (or broken condition) that detection precision 
fell, simply. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

tPxawjniLl] It is the explanatory view showing the outline configuration of the gas supply system which uses the 
earthquake detection equipment by the gestalt 1 of implementation of this invention. 
LPl.ayyi.ng..?j It is the circuit block diagram showing the internal configuration of a data-processing means. 
[Drawing 3] It is the connection block diagram of the electrical-potential-difference generating circuit and 
detector to an electrostatic-capacity type sensor. 

[Drawing 4] It is property drawing of a phase to LogMag to frequency change of input voltage when the inside of 
the well-closed container having an electrostatic-capacity type sensor is decompressed (533Pa), and 
frequency change. 

[Drawing 5] It is property drawing of a phase to LogMag to frequency change of input voltage in case the inside 
of the well-closed container having a semi-conductor electrostatic-capacity type sensor is atmospheric 
pressure, and frequency change. 

[Drawing 6] It is the sectional view showing an electrostatic-capacity type sensor. 

[Drawing 7] It is the top view showing the electrode pattern of the electrode of an electrostatic-capacity type 
sensor. 

[Drawing 8] It is the sectional view showing detection actuation when the acceleration of X shaft orientations is 
added in an electrostatic-capacity type sensor. 

[Drawing 9] It is the sectional view showing detection actuation when the acceleration of Z shaft orientations of 
an electrostatic-capacity type sensor is added. 

[Drawing 10] It is the circuit diagram which judges the output of an electrostatic-capacity type sensor. 
[Description of Notations] 

1 Gas Making Works 

2 Gas Holder 

3 High Pressure Pipeline 

4 Centrifugal Spark Advancer 

5 Pressure Regulating Station 

6 Medium Pressure Line 

7 Centrifugal Spark Advancer 

7a Emergency quick closing valve 

8 Monitor Room 

9 Transmission Line Which Supplies Emergency-Trip Directions 

10 Transmission Line Which Supplies Emergency-Trip Directions 

1 1 Centrifugal-Spark-Advancer Room 

1 2 Centrifugal Spark Advancer 
20 Explosion-proof Case 

30 Semi-conductor Electrostatic-Capacity Type Sensor 
30a Lower stopper 

30b Plinth 

30c Movable electrode 
30d Up electrode 

31 Well-closed Container 
31a The body of a container 
31b Lid 

32 Lead Wire 

33 External Connection Terminal 

34 Electrode 

35 Weight Object 

36 Hole 

37 Gas 

38a-38e Capacity / electrical-potential-difference converter 
39a, 39b Operational amplifier 

40 Data-Processing Means 

41 Electrical-Potential-Difference Generating Circuit 
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42 Detector 

43 A/D-Conversion Circuit 

44 Decision Processing Circuit 

45 Storage Means 

46 Changeover Switch 

50 Transmission Line of Detecting Signal 

60 Control Panel 

61 Mechanical-Cable-Type Earthquake Sensor 

62 Judgment Circuit 

64 Low Voltage — Conduit 

65 Home to which Gas is Supplied 

66 Works to which Gas is Supplied 

70 Transmission Line of Command Signal 
80 Temperature Sensing Element 
C1-C5 Electrode pattern 
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